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C : 0.04%&±, 0.13%&T> 
Si : 0.3 %m_t, 1.2 %£).T\ 
Mn! 1.0 %m±^ 3.5 %£IT, 

P : 0.02%MT\ 

S : 0.oi%i^TH^xf 
Al : o.05%mr 

|S]<Offi^iiS^Jt^0.85m±. 1.5 TOIl^tL, Lfri>-?)VT>y-J hft<Di-;mZ 
Cr : 0.5 %J£nF\ 

Mo : 0.3 %jji.t> 

Ni : 0.5 %mr*5 itr 

B : 0.002 %J£JLT 

[»*9I3] 

1 S tt 2 £ v>t , Zhiz 
Ti : 0.05%£IT 

*■ a m& k ft s i t * mm. t -r & #mM%Lo 

C : 0.04%&_h, 0.13%JSLT> 
Si : 0.3 %£l±, 1.2 %£IT, 
Mn : 1.0 %JBLk, 3.5 %&T\ 

P : 0.02%&7\ 

S : 0.01%£lT*J:rf 
Al : 0.05%J£lT 

* ft£ left*** 9 MbMiBEflstt. 450t:£l±, 650X3 JaTOffl«-C*JR!? 
„ ov^-e30%m_L, 70%JaTOJET*-C^WJBEfi*lfcLfc«>-fe, (^JROi&K CC) +{£ 
MJET^ (%) X4.5 ) CC) J£Lb, (W*)«JR +^MJET^ (%) X5.5 ) ( 

t:) ^T^zajs^tc»L, 3o^±«^fl^<^*». ^^mmm : iov/s^±ommx 
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[0 0 0 1] 
[0 0 0 2] 

f£fe03l3*a&$ (TS) 590 MPaJa±<0»^fll«tti, JK»tt*««v^i6K:, «fflS*L* 

\i, f fit?: t Clef tfe i f ifltt^It ^ „ 

[0 0 0 3] 

£©SE8!rl±, ?umm\z&\,*X^ ^r)Vr->^-4 V &m^&3 ~30%> d>oi7 

£l±. IWJ£tf*75%^T\ 5l3Ra&£x£#l*a* 18000 MPa- %^±> &JL 
C^Sftit #l$fc3l§6f*®fc (JIS *»-ett 0.001-0.01 s" 1 *!*) fc*»t&2rana 

u ®^B#i;i3it*ww«3ijS(±io~io 3 s- l ic%3M-*fca, »tt$3i%ttg*«>?F 

/Co 

[0 0 0 4] 

2000s- 1 T-O^JR^^;V^-*lSj±$-^S^ fc^ft^fLTV^So 0"f*JfcJK : 2000s" 1 

tcttx^^-ii, ft*rs4hPK&-rftc t\,zx *) &w>-$.<Dm$m\zmiz>^*)i'% : 

^t>T*iiS56 ? 10 2 ~10 3 s-M^aii-^o t<Dtztb^ 10 2 ~10 3 s^TWRJR 

X * JV * - ^ Jfc <0 n±* S -&&X' $> O o 

t>-r^iss^no- 2 ~io- 3 &- i <D#t&&!& (3\m*)&m) &<nmm 
tztt-r&, v-tfr&mtf io 2 ~io 3 s-^nm ($bto) 35^B*©siBe©jfc**<*u -ro 

[0 0 0 5] 

frc^is^ $ &c * * tr > £#«-r icii tst* a o £ o «t 9 * S&S fctefli $ rt 

bum*. mm^^^^-m.nmutit^.Lx, mtffi$zm$xi>%mm&'b-&^izi!>\ l z 

[0 0 0 6] 

L#bfca*£>> ®ffi&®&<ofa±\zwxtetohmtZtix\<>-&^o 
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[0 0 0 7] 

[l&WfJM 1 ] -61327 
[SfrfrXm 2 ] 3253880-i-<2r^ 
mnXffi3] #KBB61-217529-t^rgl 

[H^ jWSH* tint^ KB] 
[0 0 0 8] 

±SB0>SJ|*K«*M$&3*irt: #tf#t£ (El) $r3fc#LTa&g?-#tf 

(TSXE1) £|t>J±£-^ ^oJE^tM-^jiK^lOs^eftt-^ttaWfllf^tt*: 

[0 0 0 9] 

(1) ^ISg&S (TS) ^ 590 MPa 

(2) BUt—Atf'*?^ (TSXE1) ^ 16000 MPa •% 

C3) tramm: v-ffrmmtnos- 1 -?, 

(a) r>i**io%*-co®.JR^^^^- I 59 MJ • nr 3 m_t 

(b) TS: IMPa Mtz *) <DX>i?frlO%$X'<7)mW.x.*fl' a f- : 0.1 MJ • m" 3 /MPa J^_t 
[0 0 10] 

^frWfctt, 7x7^f >^:50%m±> v;v-r : 10%^±T% v^t> 

SkKv^-r^^M hffiO-^^®^* 8GPa JJl±fci"*i t^Ht^So 
[0 0 1 1 ] 

[0 0 12] 

S&WbWU C, Mn, Sifc^fc-ffcjSflv*? 

it^-ti:± 15, Wis X xmmm^(D ffl_h K J*3& L „ t tz, *v VW&MoMtH 
KJ:«K SII-#^7^ilfiI±H5iii:^SiLfco v;vf >t^f Fffi 

t Hi *K lM**iSK : lOs-^OIRJRi^^^r-*^*-** 

C t Kj&%)Ltz 0 
[0 0 13] 
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*£Si:Jfc0IW«fc*SEE*ft«S$ (= contact depth ) 7&*50±10nmK£& <fc 9 fc?!f**W 
SU, «$*«J3feLfco £<9i: £ Kffi&O lSfi£j350 nm£:££o £ tf>ig$ £ 8GPa & 

±t-r*itniJ9> Msfe^wflfWtt*^ btizzttf&mz fitzo 

[0 0 14] 

1 KS%"^> 

c : o.04%m_t, 0.13%&T, 
Si : 0.3 %J£U:> 1.2 %&T, 
Mn: 1.0 %m±^ 3.5 %&T\ 
P : 0.02%mT, 

s : o.oi%J^T*3«ttf 
Ai:o.05%mT 

fitf>*BWPg<Z>Jfc**0.85J2Lt, 1.5 ftT«*f L> L*fev;Vf>t'f hffiOt/l$ 
ri*8GPa &±^**£fc*#mfc1-*ft«:&?frffi3l;Ko 
[0 0 15] 

2. _tiai k*3v>t, ss>fc 
Cr : 0.5 %jbit, 

Mo I 0.3 %&T\ 

Ni I 0.5 %MT:fcJ:0 ? 

B : 0.002 %&T 

[0 0 16] 

3. ±IS 1 * fzit 2 fc#v>-C\ fl|«3&*^ Sfcte 
Ti : 0.05%mT 

* ^r-r * >U * * - t * t -t Z USSg^j 
[0 0 17] 

c : o.o4%m±, o.i3%mr^ 
Si : 0.3 %m_t. 1.2 %m~F. 

Mn: 1.0 %J2Lt, 3.5 %JilT, 

P : 0.02%J21T\ 

S : 0.01%^^^ 

Al : 0.05%&T 

®JET^ (%) X4.5 ) CC) JBIL, (MiJiilS CC) +^MJET^ (%) X5.5 ) ( 

30oraTtt?^i-4ifc*^fc^aift3i*?^J£fll*^i*jt^rfeo 
[fPJO$&m] 
[0 0 18] 

ffiSE#2 004-3085840 
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[0 0 19] 

jafl-KHti T%J «*li«l*fcif ?>4:v>Bl 4 ©k+* 0 
C : 0.04%m±^ 0.13%&T 
Ctt, 3131^$ (TS) h a-;vu $ h\z^)Vf- h#^&10%£Lh 

0.04%J^±<7)^n* ? ^T'*^o L*L&j&*eK Crt s 0.13%£jg;i<S> 
»tt3WIL<*'ffci-**:*, _h^^0.13%t-rs o L<ti0.07~0.12%O|gB8-C*a 

o 

[0 0 2 0] 

Si I 0.3 %J£LL> 1.2 %&T 
Sitt, v^fVN h5*4RJR*J:0'v^T->"9-'f h O^-y ®£ *<Wftl-*-*;fcJe>fcl;K 

0.3 %]a._tOSi***$*4^K#*4 0 Ltf»Lfca*<b> £JN£«2n LT t Cl^^lijg 
fQU trLMbJfc&SteO^LH&T ±BS£l.2 %£-f&o jftKli 0.4 

~0.7 %tabl.o 

[0 0 2 1 ] 
Ma I 1.0 %m_h, 3.5 96JBIT 

Matt, TS^590 MPa ZtztblZ 1. O&ioa&JniJW&K-C* »K RJMWtfclSC-C 

1.0 %Ja±t?M^p-r-Sv!: ^^T-^^o ttz, Matt^;Vx>-9--f h^^-y^^lpjiict 

s*T^rs»-c*4 0 L*»L**»e>, Mj^^ntt, mm*mh< ±&z#^ mra&T* 

iir&Ot?. ±E&£ 3. 5% 0i L<tt 2.3-2.8 %-C*S 0 

[0 0 2 2] 
P I 0.02%JSLT 

ffitv** 1 , 0.02%t •eiitfS-cliO'C, P^Stt0.02%^T^MPli--5>o 
[0 0 2 3] 

s : o.oi%mT 

U t^7K^tLi|&^L^< iMitS-tWtL^ 0.0196STN4 

S^«tt0.01%J»Tfc*OR-*-*o BtL<it 0.006%mT-C*>^o 

[0 0 2 4] 

Al : 0.05%mT 

Altt, mommt LT*JP$*^ iiO»^«:|^±$^:S<OtC^%7C^-e*»>, 0. 
001 %Ja±^S-fr*ifc3&«»t tv>o Lj&»L***5>, 0.05%«:jlx.T^$-e : *i:, ^ 
<EW)F£*fc$MiU J^SfPI*O«E01RH*:**fc*C)x _t&I£0.05%i: Lfco 
[0 0 2 5] 

Cr : 0.5 %J£TF 

Crttx ^A14^t6]±LT-7;V7^>-9--f M^3> h n - fzt> ^^ffii"-5) i £ 

i o.5%tLtz 0 jjiKii o.2%^t-c*^o 

[0 0 2 6] 

Mo : 0.3 %J0LT 

Mott, j&X J &*JplJiLT'?)Vry H^3> h n-;v-t-^^46ic^ffl-t-<2>i t&-? 
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£O$j^£#&£#t::{i0.05%l:Ui^££-£&.l tO)Wt Lv>t5* s 0.3 %*mk.X^ 
#$«fc#mffiKte*ffiT3«<0"C, 0.3 %JJJLTfcR5feLfc 0 $f£L<li 0.296&T 

[0 0 2 7] 

Ni : 0.5 %JTF 

Niti, 'J^Xtt^|6]±LT^;Ux>-9--f ^D-;^i-;^>£a6KteJB1-&£2:* ^ T♦ 
§ % C:©«l*«:»*fc»irtt0.05%Ja±#*^**ti:* , JaF*Uv^ 0.5 %«:0iT^ 
****fcJfrBffiI&tt«>ftT**l<«)^ 0.5 %J2JlTfcRj£Lrt:o ffi L<»4 0.3%JSTF 

[0 0 2 8] 

B : 0.002 %J^T 

iO2fft**»-5fcje>Htt0.0005%£Jl±^3ffS**ii:* t lf4bv>** % 0.002 %=£r@x. 

fc!^HESMT*S < ^t?, 0.002 %JSLTiC|RjfeLfeo ff* L < i4 0.0 

[0 0 2 9] 

Ti:0.05%^T 

T\\t, 7x7^ h3ttS*«B3&*< Uv;vr>t'f h*l<*>#tfc*3 > Ma ->U 

J Lv»#, ^*Jc«awU , rt-€'0«l*ttlMP't**:*x ±Et£0.05% k Lfc„ j?*L<i± 
0.005 ~0.02%©<IH"C**o 
[0 0 3 0] 

7x7^f hfl-ap : 50%m± 

SftK-#0 e ^9>X (TSXE1) & 16000 MPa- %J*JL±fci-*/i*twH, jBjSMk#fc*tf~^ 
57i7^ MD53-J*S*50%j2Lt h«St**o -T**>*>, 7x7^f hfl*0*5O 

T5ftJK-#O f ^9 VJ^^teT-f^o 7x5^ h3^OfflStf&H*460~80%gffi'C&&o 

[0 0 3 1] 
v;vr : l0%J^_h 

&Bt-faV'<?>X (TSXEl) *■ 16000 MPa • %£k±.b ^oIt^#1££ftJi£-£ 

oM&Bfi20~40%@j£-C& £ o 
[0 0 3 2] 

7;i/x>t^ hffloW^lRl^ffiWHI^*i'i'*£E®*I^^>*WIW©Jt : 0.85^ Jfcu 1.5 m 
T 

SHK-#0 r ^9V^ (TSXEl) £ 16000 MPa* %ltk±.b L> froiM* <^jSJS : 10 s _1 "C 
<DtM* <&10%£ -C<D®.lR^^;V^r-^ 59 MJ • nT 3 ^"^ 1 MPa Mtz *) <DZ>-? frlO 
%£ t?O®;JRi^;v^-75 s 0. 1 MJ • nrVMPa J2l±4 , £jfc-*-&fc*>»::tt, ZtDffimMiktf 
MMX-tb&o ■f^t>*»^ ^fiOffi^|!glfc^0.85«^JS:^^^<9. 1.5 *lx.tv^t, + 

a-nstjav* < ia if owe** x zmffim<&®.*n2> z t § 4 v> 0 

[0 0 3 3] 

46, ijgft: (IM**) fix v/i^^^M ho$rv»i:£%*«$teftK:£lH-*o tot, 
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fi0.85hL£ o ^^^Ux^^f hffiOfflHRBJfctt 1 lci£v>^0t Lv*<7>t\ 

[0 0 3 4] 

•7^t>t'f ffflOr^S : 8GPa JiUi 

$lb^> t>1**&g : lOs^-C^CM**^* -wmMz-^fr*?—/)* 59 MJ • nr 3 J0LL 
■C, ^olMPa i^fc ^ OEM* *10%£ T?OiRlRa.^^4 r -**0.1 MJ • m"VMPa &_t£v> 
ffifrfcim^#1±£#Sfc&K{±, v;Ux>-9-W hffiOx^SS-SGPa m±t1-£ 

^y®$^8GPa KStfcfcv>fc, ^JK—faO^? (TSXE1) »HrS#14rt* 
tTtSo ^^Sfifis t^t-^-T h«)3E5K(B***fiv^i6i:#x.feitSo 
r->-9->f hWr^lRSttlKv* SHtfeHlilOGPa M±-?&£ 0 

[0 0 3 5] 

[0 0 3 6] 

*fl5l ») : 450 'C&Ji, 650*CmT 

&mj±m&<Dmw <9 iae^ 450*0 test*: & v> t , its^o^s^ < * ■=> x &m&M& 

WSTL, ajR^Wa3£l*H«»f-r*/&lft'l±56*je5<**o 650 rjBTfii, /t^KJR 

aa©fKt*^l L < 4 <9 , ^MJET^is J: EWfcSSO 3>f n-HtotUt/O 

, 8F4 Lv>^Jfcl?i&gf«: 500lDJ&JLh, 650TCJSLT-e** o 
[0 0 3 7] 

i^JEMOJET^ (*M£flETS|s) : 3096JB1LL, 70%JSLT 
[0 0 3 8] 

AUftfiKtt: (WUftJR CC) +<$3EJET^ (%) X4.5 ) CC) J&LL, (%3fci9*SJ9? 
CC) + ?£®1±T^ (%) X5.5 ) CC) 

2nH!fcB#lH] : 30® &± 

GPa JBH± -T & i 1 35«-e if, # £ <t tm® g#tetf*#ft-f & 0 

ffi|E# 2004-3085840 
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lQ%5fcmt%Z>fzib^ 10%^±^)v;v-7->^^ h^it^|^< &;z> 0 £j3 % 

m.it 600# tfl,;t«L^ 0 
[0 0 3 9] 

) zm^mnwumt lt n Kzajsit-e<o^#^F^7&*3o^±tc^^ i ? K-rticr* < „ 

[0 0 4 0] 

¥*^£PiiJg : lOtYsMiiO^K-e 300"CJSTF£ TJfcSP 

CC) +MTf (%) X4.5 ) CC) ^feWfUfrflifltjhiUtSt?©^**! 

— 50 , C/s*jSx.**«IiSJR-C»±5^jai**^*&— tft«3a<, «W^frK*v»"C0f36O 
i^&^fc ft* v>*&*** ^J6ft«50'C/8£lTt-r*i.fcj&*ffiH/» o 

i ] 

[0 0 4 1 ] 

0^7^^1100-125010^^^ &2 KTFir&ftX'mm*) . ov»tP9 C < S 2 K^"*-* 
[0 0 4 2] 

•7;l/-r >-^-f hffiOffilBJHttfctt, lOOOfgOSEM ^JUi-CJEM^IfiHC^FtT &;frlRlJ3 «fc W 
^lRllw-?-tL-e*tL50y«m ^E^^20^m 5 § > -tOjBLLfcSFftLfcTJl' 

(b) m&fim*)!$m*, s.m^Kun^^^^t-r^]is 5 *tuiw-*fflv»r 

JIS Z 2241^1^ LT^&T^oTto 

(c) to/n^ ^^tcj:<5l>-r^K10/sTO^g|?lK)^fi, »«*f^W«^tt* 
^ny^S:«3IK«K« (TS-2000) £#v>T. JEEM#|oJ tjM.M%JjfaKZ>?fri&m : 
10 s - 1 <0&tt-csa*$r?fofco 

(d) 7-y®£t;J\ *m**fe«ffl/4 ffilfCWSfeSr^TV^ Hysitron*±<£>TRIB0SC0PE£fflV>T 

ratfH-KLTfrofco ^#»Hliffi««)^:*$.2:ibfDH«C**JE«i»§ (=contactd 

ffiiE4#2 004-3085840 
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epth ) £ s 50±10nmK&& J: 9 C#l?:IiLT^ ®$ SraJjg Lfco iOU©EI^l 
Sii^j350 mat 
[0 0 4 3] 
«1] 
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